Background: The use of alternative therapies like herbs and dietary supplements is very common among hypertensive and diabetic patients all over the globe. Hypertension is a silent disease that causes increase in cardiovascular, cerebrovascular, renal morbidity and mortality whereas diabetic complications cause heart attack, stroke, blindness and kidney disease. These are serious and chronic metabolic disorders that have a significant impact on the health, quality of life, and life expectancy of patients, as well as on the health care systems. Orthodox drugs used for the treatment of hypertension and diabetes produce side effects such as headache, nausea, vomiting, stomach pain, constipation, diarrhea, weakness, fatigue and erectile dysfunction. The need for considering alternate therapies in the form of dietary supplements known to promote good health, having little or no side effects therefore arises. Materials and methods: This review was carried out using comprehensive and systematic literature reports on the concurrent use of dietary supplements in the management of diabetes and hypertension. Empirical searches were conducted using Google scholar (http:// scholar. google.com), and Science Direct (http://www.science direct.com). In addition to these databases, the University database was also used. Searches were also undertaken using keyword combinations such as dietary supplements and the names of the diseases in question. Result and Discussion: This review chronicled the therapeutic values of vitamins, minerals, amino acids, fruits, vegetables, herbs and other botanicals used as dietary supplements. Results show that these supplements provided better and safe substitutes to toxic and expensive conventional drugs. Generally dietary supplements are free from major side effects, readily available and affordable. It is envisaged that the use of dietary supplement will promote good health and improve the status of hypertensive and diabetic patients. Conclusion: Medical doctors are therefore encouraged to incorporate dietary supplements into the regimen employed for hypertension and diabetes management.
Introduction
The practice of using nature as pharmacy dates back to antecedent/s and continues till date as many of the medications currently in use are derived from plants. Dietary supplements are food products, extracts or concentrates that are intended to supplement diets because they contain certain dietary ingredients such as vitamins, minerals, herbs, and amino acids (Halsad, 2003) . They are usually found in many forms including tablet, capsule, powder, liquid, bar, soft-gel and gel-cap.
Dietary supplements are generally regarded as classes of foods not drugs. This is because like foods, most dietary supplements are not screened for safety and effectiveness following their removal from the regulatory authority of the Federal Food, Drug and Cosmetic Act of 1958. This prevents dietary supplements labels from assertions showing their intended ability to treat, diagnose, mitigate, prevent or cure diseases (DSHEA, 1994) . The line between permissible and impermissible health claims for supplements is not always clear to the consumer, who naturally may misunderstand the apparent bounty of medicinal-sounding risk-free benefits. However, while many supplements may be beneficial, they are not without risks. Generally, several claims have been put forward regarding the beneficial attributes of dietary supplements including prevention of acne, reduction of fats, low cholesterol content, rich fibre content, and the promotion of healthy skin (DSHEA, 1994) .
Dietary supplements occur in different forms ranging from vitamins, minerals, amino acids and botanicals. Vitamins are organic compounds that cannot be synthesized by the body, but are necessary for its proper functioning. There are two types of vitamins namely; fat soluble and water soluble vitamins. Fat soluble vitamins are A, D, E and K which can be stored in the body for future use. Vitamins B and C are water soluble that cannot be stored by the body and therefore need to be replenished regularly through diet in order to avoid deficiencies which can interfere with normal metabolic processes and cause severe illness (Bellow and More, 2012). For instance, pellagra and beriberi diseases result from niacin (vitamin B3), and thiamin (vitamin B1) deficiencies while scurvy is a disorder arising from ascorbic acid (vitamin C), deficiency (Beckman et al., 2001 ; Gaede et al., 2001; Pemberton, 2006) . Minerals are inorganic elements derived from soil and water which are absorbed by plants and eaten by animals. Some of these minerals are required in large amounts by the body e.g. calcium for bone development. Others like chromium, copper, iron, selenium and zinc often called trace minerals are needed in very small amounts. These minerals are chemical elements required by all living organisms along with carbon, hydrogen, nitrogen and oxygen for proper growth and development (Soetan et al., 2010) .
Amino acids are the building blocks of proteins and they can be categorized into three groups namely indispensable (essential), conditionally indispensable and dispensable (non-essential). Indispensable amino acids must be consumed in the diet while conditionally indispensable amino acids can be synthesized by human body under most conditions but may require dietary supplementation under certain patho-physiological conditions such as catabolic stress or neonatal prematurity (Morris et al., 2002) . Five amino acids are dispensable, meaning that they can be synthesized from other amino acids or complex metabolites (Engelhart et al. 2002) .
Other dietary supplements include metabolites and extracts. Metabolites are substances that are produced by metabolic actions or are necessary for metabolic processes while extracts are substances usually biologically active ingredients of plant or animal tissues prepared by the use of solvents to separate the substance from the original material. A herbal remedy is a plant or plant part (root, flower, leaf, and fruit), that is used for its medicinal or therapeutic properties (Awoyemi et al., 2012) . The potency of herbal products varies depending on each plant's growing conditions, level of maturity when harvested and the processes used to dry and store each ingredient.
The popularity and increase in the use of dietary supplements have been reported by the media, government agencies and published studies in medical journals (De Smet, 2000; Litovitz et al., 2001; Spencer, 2004; Wise, 2004) . Reports showed significant difference/s in dietary supplement usage by age, with higher prevalence in older age groups for all supplements and for single ingredient vitamins/minerals. There is also a significant difference in supplement use by sex, with women having the upper hand than men for all supplements except herbs and botanicals. A significant difference also exists with respect to race/ethnicity, with higher use amongst whites than any other groups for all supplements including multivitamins/minerals. Household income as well as the level of education of users also shows some level of significance difference for all supplement, multivitamins/multi-minerals and herbs users (Timbo et al., 2006) .
Methodology
This review was carried out by a comprehensive and systematic literature search on the concurrent use of dietary supplements in the management of diabetes and hypertension. Empirical researches were conducted using Google scholar (http:// scholar. google.com) and Science Direct (http://www.science direct.com). In addition to these databases, the University of Fort Hare's online database were also used. Significant inquiries were also made using keyword combinations such as dietary supplements and the names of the diseases in question.
Specific disease and types of dietary supplements used in its management
Dietary supplements used in the management of Hypertension includes cod liver oil, garlic, Co-enzyme Q10, beta glucan, lipoic acid, whole grains, vitamins E, B6, C, potassium, magnesium, sodium, polyphenol, botanicals and vanadium. Dietary supplements used in the management of Diabetes includes Alpha-lipoic, chromium, omega 3 fatty acids, polyphenols, garlic, magnesium, coenzyme Q10, vanadium, folic acid, selenium, vitamins B6, C and E, zinc and copper.
Hypertension
Hypertension is a highly prevalent chronic medical condition in which blood pressure in the arteries is elevated (Tabassum and Ahmad, 2011). It is a global health burden affecting both developed and developing countries (Kearney et al., 2005 ). The condition is becoming an increasingly common problem and this may be attributed to the increasing longevity and prevalence of contributing factors such as obesity, physical inactivity and unhealthy diets (Singh et al., 2000; Yusuf et al., 2001 ). It is a silent disease, which if untreated or sub-optimally controlled, could lead to increase in cardiovascular, cerebrovascular as well as renal morbidity and mortality.
The proportion of global disease burden attributed to hypertension is substantially affecting 32% of men and 30% of women aged 16 and above in England (WHO, 2003; Huisman et al., 2004) . The high prevalence of hypertension globally contributes to the present anticipated pandemic of cardiovascular diseases (CVD), which is of particular concern in developing countries (Kearney et al., 2005) . The control of hypertension, together with other associated risk factors such as dyslipidemia and diabetes mellitus, constitute the ideal approach to primary prevention of atherosclerotic disease, and remains a major challenge for communities. The trend towards comprehensive cardiovascular risk factor management is the internationally accepted model of care (WHO, 2002) .
Hypertension is more prevalent in men than in women and even more in those of low socio-economic status though menopause tends to decrease this difference (Carretero and Oparil, 2000) . This gender disparity is common in hypertension (Du et al., 2006) . Before menopause, blood pressure (BP) is significantly lower in women than in age-matched men. However, the incidence/s of hypertension increases dramatically in women following menopause, eventually approximating the incidence in men (Kotchen et al., 1982; Spence, 1996) . Although the mechanism underlying this increase is unknown, the loss of oestrogen traditionally has been considered the primary factor (Kearney et al., 2005) .
Dietary supplements used in the management of hypertension
Dietary interventions have been shown to reduce the occurrence of high blood pressure (Appel et al., 2006) . In the United States, the combined use of herbal supplements as home remedies for the management of hypertension was put at 48% (Mansoor, 2001) . Furthermore, in a survey performed within a primary care setting in Alabama, 41% of patients were taking nutritional supplements and 26% were taking herbal products (Phillips and Osborne, 2000) . In another report by Winslow and Kroll (1998) , up to 90% of hypertensive patients take either over-the-counter medications or supplements depending on the definitions used.
Studies in other patient populations including those suffering from hypertension have also shown a significant prevalence of supplements, herbs and other alternative therapy use (Gulla and Singer, 2000; Cappuccio et al., 2001) . It is therefore a common practice among patients attending a medical care setting to use dietary supplements. Unfortunately, most patients do not reveal the use of such treatments to their health care providers (Gulla and Singer, 2000) . Common dietary supplements used in the management of hypertension, their health benefits and limitations are presented in Table 1 .
Dietary folate and plasma ascorbic acid have been found to be inversely associated with blood pressure in observational studies (Forman et al., 2005) . However, intervention trials with vitamin C yielded inconsistent results (Ness et al., 1997) . While in two small trials, folic acid was effective at lowering blood pressure, the finding of a lower risk of elevated blood pressure in the multiple supplement groups suggests that there was a relationship between these nutrients and blood pressure (van Dijk et al., 2001; Mangoni et al., 2002) .
Some studies have reported the concurrent use of dietary supplements and conventional antihypertensive drugs. For example, Co-enzyme Q10 has been reported to exhibit significant reduction of systolic blood pressure (SBP), and diastolic blood pressure (DBP), when added to conventional antihypertensive drugs (Singh et al., 1999; Rasmussen et al., 2012) . Similarly, the systolic blood pressure (SBP) and diastolic blood pressure (DBP) were reported to have decreased by 6 mm Hg and 5 mmHg respectively in a trial where hypertensive men received fish oil (eicosapentaenoic acid, docosahexaenoic acid) for 4 months followed by a 2 month reassessment period (Prisco et al., 1998) .
Diabetes
Diabetes, borrowed from a Greek word meaning siphon, is a metabolic disorder marked by high levels of blood glucose resulting from defects in insulin production, insulin action or both which can lead to serious complications and premature death (Afolayan and Sunmonu, 2010) . However, people with the condition, working together with their support network and their health care providers can take steps to control the disease and lower the risk of complications.
Diabetes mellitus is a serious disease that has a significant impact on the health, quality of life and life expectancy of patients as well as the health care system (Dey et al., 2002) . It is a disorder affecting the metabolism of carbohydrates, fats, proteins and electrolytes in the body leading to acute, sub-acute and chronic complications (Rang et al., 1991) . Hyperglycemia, ketoacidosis and non ketotic syndromes are some of the complications of acute diabetes (Knentz and Nattras, 1991), while thirst, polyuria, visual blurriness, weight loss and lack of energy are experienced in sub-acute diabetes incidence (Kumar and Clark, 2002) . Chronic hyperglycemia complication causes bonding of a protein or lipid molecules with a sugar molecule (glycation) which may eventually affect the eye, kidney, nerves and arteries (Sharma, 1993; Afolayan and Sunmonu, 2010) .
Three main forms of diabetes were recognized by the world Health Organization; these are type 1, type 2, and gestational diabetes (WHO, 1999). These three forms of diabetes showed common symptoms but differs in their causes, diagnosis, population distribution and treatment. The causes of diabetes are due to the beta cells of the pancreas being unable to produce sufficient insulin to prevent hyperglycemia (Rother, 2007) . Type 1, diabetes previously called insulin-dependent diabetes mellitus (IDDM), or juvenile-onset diabetes is usually due to auto-immune destruction of the pancreatic beta cells which produce insulin. It develops when the body's immune system destroys pancreatic beta cells, the only cells in the body that produce the hormone insulin that regulates blood glucose (Holt, 2004) . People with type 1 diabetes must have insulin delivered by injection or a pump. It usually strikes children and young adults, although disease onset can occur at any age. Type 2 previously called non-insulin-dependent diabetes mellitus (NIDDM), usually begins as insulin resistance, a disorder in which the cells do not use insulin properly (Holt, 2004) . It is characterized by tissue-wide insulin resistance and varies widely; it sometimes progresses to loss of beta cell function. As the need for insulin rises, the pancreas gradually loses its ability to produce insulin. Type 2, diabetes is associated with older age, obesity, family history of diabetes, history of gestational diabetes, impaired glucose metabolism, physical inactivity, and race/ethnicity. Gestational diabetes occurs during pregnancy, it is similar to type 2, diabetes, which involves insulin resistance. The hormones of pregnancy cause insulin resistance in those women genetically predisposed to developing this condition.
The World Health Organization (WHO) estimated diabetes in adults to be around 173 million, and about two-thirds of these patients live in developing countries (Wild et 
Dietary supplements used in the management of diabetes
The management of diabetic condition has advanced considerably over the past 50 years. Today, people living with diabetes are able to use advanced equipment and treatments such as electronic monitors which gives accurate readings of their glucose levels. There are also insulin pumps about the size of a beeper, strapped to a belt which gives measured insulin injections under the skin. Despite this development, dietary supplements are still used to a very large extent in the management of diabetes (Table 2 ). Some dietary supplements that have been studied in clinical trials include alpha-lipoic acid, chromium and omega-3 fatty acids (Martin et al., 2006) . Alpha-lipoic acid (ALA), also known as lipoic acid or thioctic acid and acts as an antioxidant substance that protects against cell damage. ALA has been researched for its effect on insulin sensitivity, glucose metabolism and diabetic neuropathy (Jacob et al., 1996) . Diabetic patients also take chromium in an effort to improve their blood glucose control. Chromium supplementation in diabetics has been researched but not with some controversies. While some researchers have found benefits, others have indicated little or no benefits (Cefalu and Hu, 2004) . Therefore, additional high-quality research is needed to prove its efficacy. Omega-3 fatty acids are another class of compound that has been researched for their effect on controlling glucose and reducing heart disease risk in people with Type 2, diabetes. Studies showed that omega-3 fatty acids lower triglycerides, but do not affect blood glucose control, total cholesterol or HDL (good), cholesterol in people with diabetes (De Luis et al., 2009).
Complementary medicine is mostly used along with conventional medicine while alternative medicine is replacing conventional medicine (Egede et al., 2002) . For example, ALA, Chromium supplements, cinnamon and host of other supplements have proved successful for quite some time in the treatment for peripheral neuropathy. ALA has been reported to lower blood glucose level even though; there is no evidence that the supplement prevents neuropathy (Ziegler et al., 1995; Reljanovic et al., 1999) . However, chromium supplement on A1C, glucose, and insulin levels have shown little effect in a trial among diabetes and non diabetic patients, other studies have shown some benefit on these same markers in subjects who were chromium deficient (Althius et al., 2002). Similar reports was reported where participant received 1, 3, or 6 g of cinnamon daily for 40 days to have lowered the blood glucose levels of participants from 18 to 29%. There was further reduction in the glucose level for up to 20 days for the participants who consumed the least quantity (1g) of the supplement even after the discontinuation of its use (Khan et al., 2003) . Despite insufficient data on supplement safety and effectiveness, the fact remains that people with diabetes do and will continue to use dietary supplements.
Reasons for the use of dietary supplements in the management of hypertension and diabetes
Several reasons can be attributed to the upsurge in the use of dietary supplements for the management of diseases. Diabetes and hypertension represent huge financial cost to the government and affected individuals, which is predicted to increase over the next 20 years. Not everyone can afford the latest technology and advancements in the treatment of these diseases; dietary supplements and pharmacological interventions are therefore necessary (Bastaki, 2005) . Another important factor is lack of response and unwanted side effects arising from the use of conventional treatments which have forced many patients to explore dietary supplements as alternative therapy (Halat and Dennehy, 2003) . The properties of dietary supplements used to treat hypertension and diabetic neuropathy are well described (Halat and Dennehy, 2003; Gupta and Guptha, 2010) Comparisons of these supplements with regard to dosages, frequencies and adverse effects described in medical literatures help with selection of the most appropriate supplements for individual patient. Majority of hypertensive patients (especially those with mild elevated blood pressure), claim they obtained little or no benefit from drug therapy and that the risks of some orthodox drugs far outweigh the benefits (Mansoor, 2001 ). Therefore, diet and other non-pharmacological approaches represent a safer approach to treating diabetes and hypertension with the added benefit of reduced cost (Halat and Dennehy, 2003) . Heart, lung and liver Strengthens heart muscle and improves a variety of heart conditions.
Low level compromises myocardial energy generation leading to "energy starvation" of the myocardium, considered to be a pathogenic mechanism of chronic heart failure (CHF). (iii) Sodium Fat or fibre from fruits, vegetables and cereal grains.
Additive in commercial processed foods.
Heart and blood vessels.
Moderate intake reduces mean arterial pressure as well as morbidity and mortality.
Excess sodium in the diet can lead to or complicate high blood pressure. 
Shortcomings of dietary supplements
Notwithstanding the popularity and widespread use of dietary supplements, a number of shortcomings have been recorded against them. Some of the risks involved include allergic reactions, competitive inhibition for absorption of other nutrients and drug-nutrient interactions resulting in long-term adverse effects. (Palmer and Howland, 2001; Palmer and Betz, 2002) . Most of the dietary supplements including herbs and botanicals do not undergo the same stringent regulatory approval process as drugs. Food and drug laws do not require demonstration of safety and efficacy to support legal marketing of dietary supplements. There is lack of standardization among brands of supplements and the bioactive ingredients in products can vary widely (van Breemen et al., 2007) . For instance, few clinical trial reports are available to support the use of herbal and botanical supplements in the prevention or treatment of high blood pressure or heart disease. At a minimum, health care professionals should ask their patients about the use of herbal products and educate them on the possibility of herb-drug interactions. The active compound of a particular herb may not be known or if known may not be on the label. Furthermore, the amount of the active substance stated may not be accurate. Quality control measures vary from company to company and from product to product. Consumers should consider buying from manufacturers that have obtained Pharmacopeia standards for product purity and content reliability, thus at least ensuring some standards are followed during manufacture.
Conclusion
Dietary supplements used presently occur in a variety of forms including vitamins, minerals, herbals, botanicals, amino acids and enzymes. Deficiency in the consumption of some recommended foods requires the use of supplements. This may help ensure adequate amounts of essential nutrients and help promote optimal health and performance. Scientific evidence supporting the benefits of some dietary supplements is well established for certain health conditions like hypertension and diabetes. In affected individuals, inadequate nutritional intake of essential vitamins and minerals may worsen their conditions. Therefore, additional nutrients from supplements can help patients meet their medical needs and requirements. We envisage that the application of dietary supplements in the management of hypertension and diabetes is an opportunity for health care professionals to work in partnership with patients to educate and support beneficial self-care behaviors.
